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(54) POWER SOURCE PROVIDING CIRCUIT AND MEMORY

(57) A power supply circuit and a memory are pro-
vided. The power supply circuit includes: a voltage gen-
eration module, configured to provide an initial voltage
signal; a first power supply module, configured to provide
a power reference voltage based on the initial voltage
signal; an amplification module, configured to generate
and output a first power voltage based on the power ref-
erence voltage; a first power network, configured to sup-
ply power to at least one function module connected to
the first power network; a second power supply module,
configured to provide a second power voltage for a sec-
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims pri-
ority to Chinese Patent Application No.202210935721.6,
filed on August 04, 2022 and entitled "POWER SUPPLY
CIRCUIT AND MEMORY", the disclosure of which is
hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to the field of semicon-
ductor circuit design, and in particular, to a power supply
circuit and a memory.

BACKGROUND

[0003] A Dynamic Random Access Memory (DRAM)
is widely applied to modem electronic systems due to the
characteristics of high storage density, fast transmission
speed, etc. With the development of semiconductor tech-
nology, DRAM technology is more and more advanced,
and the integration degree of storage cells is higher and
higher. Meanwhile, various different applications have
higher and high requirements on the performance, power
consumption, reliability, etc. of the DRAM.

[0004] Due to the higherand higher integration degree
of the storage cells, more components and devices need
to be connected in the control circuits corresponding to
the storage cells to realize the control of the storage cells
one by one. When the control circuits are turned on, the
memory needs to drive a larger capacitive load, which
reduces the turn-on speed of the control circuits, thereby
affecting the speed of reading and writing data in the
storage cells.

[0005] Therefore, when the capacitive loads in the con-
trol circuits increase, how to ensure the turn-on speeds
ofthe control circuits is a key factor toimprove the reading
and writing speed of the memory.

SUMMARY

[0006] An embodiment of the disclosure provides a
power supply circuit, which includes: a voltage genera-
tion module, configured to provide an initial voltage sig-
nal; a first power supply module, connected to the voltage
generation module, and configured to provide a power
reference voltage based on the initial voltage signal; an
amplification module, connected to the first power supply
module, and configured to generate and output a first
power voltage based on the power reference voltage; a
first power network, connected to an output terminal of
the amplification module, and configured to supply power
to atleast one function module connected to the first pow-
er network; and a second power supply module, connect-
ed to the voltage generation module, and configured to
provide a second power voltage for a second power net-
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work based on the initial voltage signal. A voltage value
of the second power voltage is greater than a voltage
value of the first power voltage. A structure of the first
power network is the same as a structure of the second
power network. Corresponding nodes in the first power
network and the second power network are connected
through a voltage control module. The voltage control
module is turned on based on a voltage control signal,
to pull up the first power voltage through the second pow-
er voltage. The voltage control signal is generated based
on an enable signal of the function module.

[0007] Inaddition, the first power network includes mul-
tiple nodes. The second power network includes multiple
nodes each corresponding to a respective one of the mul-
tiple nodes in the first power network. The voltage control
module includes multiple control transistors. Each control
transistor is corresponding to a corresponding node in
the first power network and a respective node in the sec-
ond power network. A gate of the control transistor is
configured to receive the voltage control signal, one of a
source or drain of the control transistor is connected to
the respective node in the first power network, and the
other of the source or drain of the control transistor is
connected to the respective node in the second power
network.

[0008] In addition, the amplification module includes:
an operational amplifier, a first feedback resistor, a sec-
ond feedback resistor; and a feedback transistor. An in-
verting input terminal of the operational amplifier is con-
figured to receive the power reference voltage; an input
terminal of the first feedback resistor is grounded, and
the other input terminal of the first feedback resistor is
connected to the second feedback resistor and is con-
nected to a non-inverting input terminal of the operational
amplifier. The otherinputterminal ofthe second feedback
resistor is connected to one of a source or a drain of the
feedback transistor, and is configured to provide the first
power voltage for the first power network. The other of
the source or drain of the feedback transistor is config-
ured to receive the second power voltage, and a gate of
the feedback transistor is connected to an input terminal
of the operational amplifier. Working power of the oper-
ational amplifier is provided based on the second power
voltage.

[0009] In addition, the power supply circuit further in-
cludes: a signal generation module, configured to gen-
erate the voltage control signal based on the enable sig-
nal and a pulse control signal. The pulse control signal
is used to adjust a signal width of a valid pulse in the
voltage control signal generated.

[0010] In addition, the signal generation module is fur-
ther configured to adjust, based on the pulse control sig-
nal, a starting time of the valid pulse in the voltage control
signal generated.

[0011] In addition, the signal generation module in-
cludes: a delay control unit, configured to decode the
pulse control signal and generate respective delay con-
trol signals; a delay unit, connected to the delay control
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unit, including multiple delay sub-units, each delay sub-
unit is configured to be selected to be turned on based
on a respective one of the delay control signals, and the
delay sub-unit which is turned on is configured to delay
the enable signal to generate an intermediate control sig-
nal; and an amplitude value adjustment unit, connected
to the delay unit, and configured to adjust an amplitude
value of the intermediate control signal to generate the
voltage control signal.

[0012] Inaddition, the delay control unitincludes: afirst
control sub-unit, configured to generate a first control sig-
nal and a second control signal with opposite phases
based on the pulse control signal; and multiple second
control sub-units, each of which is configured to generate
a respective one of the delay control signals based on
different data bits of the first control signal and the second
control signal.

[0013] Inaddition, the delay unitincludes: multiple third
control sub-units, each of which corresponds to arespec-
tive one of the multiple second control sub-units. The
third control sub-units includes: a second NAND gate and
a delay component. An input terminal of the second
NAND gate is connected to an output terminal of the re-
spective second control sub-unit, and the other input ter-
minal of the second NAND gate is configured to receive
the enable signal. An input terminal of the delay compo-
nent is connected to an output terminal of the second
NAND gate to delay an output signal of the third control
sub-unit, and the delay components in the third control
sub-units have different delay durations. The delay unit
further includes: a third NAND gate having multiple input
terminals, each of which is connected to an output ter-
minal of the delay component in a respective one of the
third control sub-units; a third inverter having an input
terminal connected to an output terminal of the third
NAND gate; and a fourth NAND gate having an input
terminal connected to an output terminal of the third in-
verter, the other input terminal configured to receive the
enable signal, and an output terminal configured to output
the intermediate control signal.

[0014] In addition, the delay component includes: a
fourth inverter having an input terminal connected to the
output terminal of the second NAND gate; a fifth inverter
having an input terminal connected to an output terminal
of the fourth inverter, and an output terminal connected
to the input terminal of the third NAND gate; a delay ca-
pacitor having a terminal connected to the output terminal
of the fourth inverter, and the other terminal which is
grounded. A delay duration of the delay component is
set based on capacitance of the delay capacitor.

[0015] In addition, the amplitude value adjustment unit
includes: a first N-type transistor, a second N-type tran-
sistor, an inverter, a first P-type transistor and a second
P-type transistor. A source of the first N-type transistor
is grounded, a drain of the first N-type transistor is con-
nected to a drain of a first P-type transistor, and a gate
of the first N-type transistor is configured to receive the
intermediate control signal. A source of the second N-

10

15

20

25

30

35

40

45

50

55

type transistor is grounded, a drain of the second N-type
transistor is connected to a drain of a second P-type tran-
sistor and is configured to output the voltage control sig-
nal. An input terminal of the inverter is connected to the
gate of the first N-type transistor, and an output terminal
of the inverter is connected to a gate of the second N-
type transistor. A source of the first P-type transistor and
a source of the second P-type transistor are configured
to receive a power voltage. A gate of the first P-type tran-
sistor is connected to the drain of the second N-type tran-
sistor. A gate of the second P-type transistor is connected
to the drain of the first N-type transistor.

[0016] In addition, the power voltage is set based on
the second power voltage.

[0017] Inaddition, a voltage generation module is con-
figured to provide the initial voltage signal based on a
band-gap reference voltage.

[0018] In addition, the function module includes: a col-
umn selection control module, configured to receive and
identify a column address signal to generate multiple con-
trol signals; and a selection driving module, connected
to the column selection control module, and including
multiple driving sub-units. Each of the multiple driving
sub-units corresponds to a respective one of the multiple
sub-control signals. The driving sub-unit is configured to
generate a bit line control signal based on the enable
signal and the respective sub-control signal.

[0019] In addition, the driving sub-unit includes: an
AND logical circuit, having an input terminal which is con-
nected to the column selection control module, and con-
figured to receive sub-control signal, and the other input
terminal configured to receive the enable signal; and a
driving inverter, having an input terminal which is con-
nected to an output terminal of the AND logical circuit
and is configured to output the bit line control signal.
[0020] Yet another embodiment of the disclosure fur-
ther provides a memory, which is configured to be pow-
ered by using the power supply circuit provided by the
abovementioned embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] One or more embodiments are exemplarily de-
scribed by the pictures in the corresponding accompa-
nying drawings, and these exemplary descriptions do not
constitute a limitation to the embodiments. Unless oth-
erwise stated, the figures in the accompanying drawings
do not constitute a proportional limitation. In order to more
clearly illustrate the embodiments of the disclosure or the
technical solutions in the related art, the drawings used
in the description of the embodiments will be briefly de-
scribed below. It is apparent that the accompanying
drawings in the following description are only some em-
bodiments of the disclosure, and other drawings can be
obtained by those skilled in the art based on these draw-
ings without any creative work.

FIG. 1 illustrates a schematic structural diagram of
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a power supply circuit provided by an embodiment
of the disclosure.

FIG. 2 illustrates a specific schematic structural di-
agram of a first power network, a voltage control
module, a second power network, and an amplifica-
tion module provided by an embodiment of the dis-
closure.

FIG. 3 illustrates a schematic structural diagram of
a power supply circuit having a signal generation
module provided by an embodiment of the disclo-
sure.

FIG. 4 illustrates a specific schematic structural di-
agram of a signal generation module provided by an
embodiment of the disclosure.

FIG. 5 illustrates a specific schematic structural di-
agram of a delay component provided by an embod-
iment of the disclosure.

FIG. 6 illustrates a specific schematic structural di-
agram of an amplitude value adjustment unit provid-
ed by an embodiment of the disclosure.

FIG. 7 illustrates a specific schematic structural di-
agram of a function module provided by an embod-
iment of the disclosure.

FIG. 8 illustrates a schematic diagram of signal tim-
ing for driving the function module of FIG. 7 provided
by an embodiment of the disclosure.

DETAILED DESCRIPTION

[0022] It can be known from the background that, as
the integration degree of storage arrays is getting higher
and higher, more components and devices need to be
connected in the control circuits corresponding to the
storage arrays to realize the control of the storage arrays
one by one. It results in that the memory needs to drive
a larger capacitive load when the control circuits are
turned on, which reduces the turn-on speed of the control
circuits, and thereby affecting the reading and writing
speed of the storage cells in the storage arrays.

[0023] An embodiment of the disclosure provides a
power supply circuit, which improves the driving capabil-
ities of the corresponding function modules of the mem-
ory by providing a higher power voltage during a turning
on stage of the control circuit, thereby improving the read-
ing and writing speed of the memory.

[0024] Those of ordinary skill in the art can understand
that in various embodiments of the disclosure, many
technical details are proposed in order to enable readers
to better understand the disclosure. However, the tech-
nical solutions claimed in the disclosure can be realized
even without these technical details and various changes
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and modifications based on the following embodiments.
The following embodiments are divided for convenience
of description and should not constitute any limitation to
the specific implementation mode of the disclosure. The
embodiments can be combined and referenced to each
other without contradiction.

[0025] FIG. 1illustrates aschematic structural diagram
of a power supply circuit provided by an embodiment of
the disclosure. FIG. 2 illustrates a specific schematic
structural diagram of a first power network, a voltage con-
trol module, a second power network, and an amplifica-
tion module provided by an embodiment of the disclo-
sure. FIG. 3 illustrates a schematic structural diagram of
a power supply circuit having a signal generation module
provided by an embodiment of the disclosure. FIG. 4 il-
lustrates a specific schematic structural diagram of a sig-
nal generation module provided by an embodiment of
the disclosure. FIG. 5 illustrates a specific schematic
structural diagram of a delay component provided by an
embodiment of the disclosure. FIG. 6 illustrates a specific
schematic structural diagram of an amplitude value ad-
justment unit provided by an embodiment of the disclo-
sure. FIG. 7 illustrates a specific schematic structural di-
agram of a function module provided by an embodiment
of the disclosure. FIG. 8 illustrates a schematic diagram
of signal timing for driving the function module of FIG. 7
provided by an embodiment of the disclosure. The power
supply circuit provided by an embodiment of the disclo-
sure is described in detail below with reference to the
drawings, which is specifically as follows.

[0026] With reference to FIG. 1, a power supply circuit
includes: a voltage generation module 100, a first power
supply module 101, an amplification module 103, a first
power network 110, a second power supply module 102,
and a voltage control module 104.

[0027] The voltage generation module 100 is config-
ured to provide an initial voltage signal.

[0028] The first power supply module 101 is connected
to the voltage generation module 100 and is configured
to provide a power reference voltage based on the initial
voltage signal.

[0029] The amplification module 103 is connected to
the first power supply module 101 and is configured to
generate and output a first power voltage Vcol1 based
on the power reference voltage.

[0030] The first power network 110 is connected to an
output terminal of the amplification module 103, and is
configured to supply power to at least one function mod-
ule connected to the first power network 110.

[0031] The second power supply module 102 is con-
nected to the voltage generation module 100 and is con-
figured to provide a second power voltage Vcol2 for a
second power network 120 based on the initial voltage
signal. A voltage value of the second power voltage Vcol2
is greater than that of the first power voltage Vcol1.
[0032] A structure of the first power network 110 is the
same as a structure of the second power network 120.
Corresponding nodes in the first power network 110 and
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the second power network 120 are connected through a
voltage control module 104. The voltage control module
104 is configured to be turned on based on a voltage
control signal, to pull up the first power voltage Vcol1
through the second power voltage Vcol2. The voltage
control signal is generated based on an enable signal of
the function module.

[0033] Specifically, when a function module is turned
on upon receiving the enable signal, the power provided
by the power supply circuit to the function module through
the first power network 110 is the first power voltage
Vcol1. In addition, the enable signal is also used to gen-
erate a voltage control signal. The voltage control module
104 is turned on based on the voltage control signal. After
the voltage control module 104 is turned on, the second
power network 120 is electrically connected to the first
power network 110, so as to pull up the voltage of the
first power network 110 through the second power volt-
age Vcol2, thereby increasing the output voltage V of the
first power network 110. By providing a higher power volt-
age to drive the function module connected to the first
power network 110, the signal processing speed of the
corresponding function module is improved, and thus the
reading and writing speed of the memory is improved.
[0034] Itis to be noted that for the voltage control mod-
ule 104 provided by the abovementioned embodiment,
the voltage control module 104 is configured to be turned
on based on the voltage control signal, and the voltage
control signal is configured to be generated based on the
enable signal. In some embodiments, the voltage control
module 104 may be configured to be directly turned on
based on the enable signal.

[0035] In some embodiments, the voltage generation
module 100 is configured to provide an initial voltage sig-
nal based on a band-gap reference voltage. In a memory,
the band-gap reference voltage is a stable voltage signal,
and the voltage value is not affected by temperature.
Therefore, the initial voltage signal provided by the band-
gap reference voltage is not affected by the temperature,
thereby generating a stable power reference voltage and
a second power voltage Vcol2.

[0036] Forthe amplification module 103, in some em-
bodiments, with reference to FIG. 2, the amplification
module 103 includes: an operational amplifier 133, a first
feedback resistor 113, a second feedback resistor123,
and afeedback transistor 143. An inverting input terminal
of the operational amplifier is configured to receive the
power reference voltage. An input terminal of the first
feedback resistor is grounded, and the other input termi-
nal of the first feedback resistor is connected to the sec-
ond feedback resistor 123 and is connected to a non-
inverting input terminal of the operational amplifier 133.
The other input terminal of the second feedback resistor
123 is connected to one of a source or a drain of the
feedback transistor 143, and provides the first power volt-
age Vcol1 for the first power network 110. The other of
the source or drain of the feedback transistor 143 is con-
figured to receive the second power voltage Vcol2, and

10

15

20

25

30

35

40

45

50

55

a gate of the feedback transistor is connected to an input
terminal of the operational amplifier 133. The working
power of the operational amplifier 133 is provided by the
second power voltage Vcol2.

[0037] For the first power network 110 and the second
power network 120, in some embodiments, with refer-
ence to FIG. 2, the first power network 110 and the sec-
ond power network 120 both include multiple nodes.
Each of the multiple nodes of the second power network
120 is corresponding to a respective one of the multiple
nodes of the first power network 110. Multiple nodes are
arranged in the first power network 110 to supply power
to multiple function modules located at different positions.
Correspondingly, the voltage control module 104 in-
cludes: multiple control transistors. Each of the multiple
control transistors is corresponding to a respective node
in the first power network 110 and a respective node in
the second power network 120. Specifically, a gate of
the control transistor is configured to receive the voltage
control signal, one of a source or drain of the control
transistor is connected torespective node in the first pow-
er network 110, and the other of the source or drain of
the control transistor is connected to respective node in
the second power network 120.

[0038] With reference to FIG. 3, in the present embod-
iment, the power supply circuit further includes a signal
generation module 200. The signal generation module
200 is configured to generate the voltage control signal
based on an enable signal and a pulse control signal.
The pulse control signal is used to adjust the signal width
of a valid pulse in the voltage control signal generated.
The signal generation module 200 controls the width of
the valid pulse in the voltage control signal, to control the
duration of the conduction of the voltage control module
104, thereby controlling the duration for providing a high-
er power voltage for the function module by the power
supply circuit.

[0039] With reference to FIG. 4, the signal generation
module 200 includes: a delay control unit 201, a delay
unit 202, and an amplitude value adjustment unit 203.
The delay control unit 201 is configured to decode the
pulse control signal and generate respective delay con-
trol signals.

[0040] The delay unit 202 is connected to the delay
control unit 201 and includes multiple delay sub-units
212. Each of the delay sub-units 212 is configured to be
selected to be turned on based on a respective one of
the delay control signals, and the delay sub-unit 212
which isturned on is configured to delay the enable signal
to generate an intermediate control signal.

[0041] The amplitude value adjustmentunit203is con-
nected to the delay unit 202 and is configured to adjust
an amplitude value of the intermediate control signal to
generate a voltage control signal.

[0042] For the delay control unit 201, in the present
embodiment, the delay control unit 201 includes: a first
control sub-unit 211, which is configured to generate a
first control signal TrmN<1:0> and a second control sig-
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nal Trm<1:0> with opposite phases according to the
pulse control signal. Specifically, with reference to FIG.
4, the delay control unit 201 includes a first control in-
verter and a second control inverter. The first control in-
verter generates a first control signal TrmN<1:0> based
on the pulse control signal, and the second control in-
verter generates a second control signal Trm<1:0>based
on the first control signal TrmN<1:0>.

[0043] The delay control unit201 furtherincludes: mul-
tiple second control sub-units 221. Each of the second
control sub-units 221 generates a corresponding delay
control signal based on different data bits of the first con-
trol signal TrmN<1:0> and the second control signal
Trm<1 :0>. Only one delay control signal is valid at the
same time.

[0044] Specifically, the first control signal TrmN<1 :0>
and the second control signal Trm<1:0> both contain two
data bits. The first one of the second control sub-units
221 generates a first delay control signal based on a first
data bit and a second data bit of the first control signal
TrmN<1:0>, and the second one of the second control
sub-units 221 generates a second delay control signal
based on the second data bit of the first control signal
TrmN<1:0>and afirst data bit of the second control signal
Trm<1:0>, the third one of the second control sub-units
221 generates a third delay control signal based on the
first data bit of the first control signal TrmN<1:0> and a
second data bit of the second control signal Trm<1:0>,
and the fourth one of the second control sub-units 221
generates a fourth delay control signal based on the first
data bit and the second data bit of the second control
signal Trm<1:0>.

[0045] Correspondingly, the delay unit 202 includes:
multiple third control sub-units 212 each of which corre-
sponding to a respective one of the multiple second con-
trol sub-units 221. The third control sub-unit 212 includes:
a second NAND gate 303 and a delay component 304a
- 304d. An input terminal of the second NAND gate is
connected to an output terminal of the respective second
control sub-unit 211 and is configured to receive a delay
control signal output by the corresponding second control
sub-unit 211, and the other input terminal of the second
NAND gate is configured to receive an enable signal. An
input terminal of the delay component is connected to an
output terminal of the second NAND gate 303 to delay
an output signal of the third control sub-unit. The delay
component in each third control sub-unit has different
delay duration (that is, the delay durations of the first
delay component to the fourth delay component are dif-
ferent). The delay unit 202 further includes: a third NAND
gate 305, a third inverter 306, and a fourth NAND gate
307. The third NAND gate includes multiple input termi-
nals, each of the input terminals of the third NAND gate
is connected to an output terminal of the delay component
304 in a respective one of different third control sub-units
212. An input terminal of the third inverter is connected
to an output terminal of the third NAND gate 305. An input
terminal of the fourth NAND gate is connected to an out-
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put terminal of the third inverter 306, the other input ter-
minal of the fourth NAND gate is configured to receive
the enable signal, and an output terminal of the fourth
NAND gate is configured to output the intermediate con-
trol signal.

[0046] For the delay components 304a to 304d, with
reference to FIG. 5, each of the delay components 304a
to 304d includes: a fourth inverter 308, a fifth inverter
309, and a delay capacitor 310. An input terminal of the
fourth inverter is connected to the output terminal of the
second NAND gate 303. An input terminal of the fifth
inverter is connected to an output terminal of the fourth
inverter 308, and an output terminal of the fifth inverter
is connected to the input terminal of the third NAND gate
305. A terminal of the delay capacitor is connected to the
output terminal of the fourth inverter 308, and the other
terminal of the delay capacitor is grounded. The delay
duration of the delay component 304 is set based on
capacitance of the delay capacitor 310. Specifically, the
larger the capacitance of the delay capacitor 310, the
longer the delay duration of the delay component 304;
and the smaller the capacitance of the delay capacitor
310, the shorter the delay duration of the delay compo-
nent 304.

[0047] For the amplitude value adjustment unit 203,
with reference to FIG. 6, the amplitude value adjustment
unit 203 includes: afirst N-type transistor <N1>, a second
N-type transistor <N2>, an inverter 311, a first P-type
transistor <P1> and a second P-type transistor <P2>. A
source of the first N-type transistor is grounded, a drain
of the first N-type transistor is connected to a drain of a
first P-type transistor <P 1>, and a gate of the first N-type
transistor is configured to receive the intermediate control
signal. A source of the second N-type transistor is
grounded, a drain of the second N-type transistor is con-
nected to a drain of a second P-type transistor <P2> and
outputs the voltage control signal. An input terminal of
the inverter is connected to the gate of the first N-type
transistor <N1>, and an output terminal of the inverter is
connected to a gate of the second N-type transistor <N2>.
A source of the first P-type transistor <P1> and a source
of the second P-type transistor <P2> are configured to
receive a power voltage. A gate of the first P-type tran-
sistor <P1> is connected to the drain of the second N-
type transistor <N2>. A gate of the second P-type tran-
sistor <P2> is connected to a drain of the first N-type
transistor <N1>.

[0048] WithreferencetoFIG.6,insome embodiments,
the power voltage is set based on the second power volt-
age Vcol2, and at this moment, a high-level amplitude
value of the generated voltage control signal is Vcol2. In
some other embodiments, the power voltage may be set
based on the internal power voltage of the memory, and
at this moment, the high-level amplitude value of the gen-
erated voltage control signal is an internal power voltage
Vce.

[0049] Itistobe notedthat, inthe presentembodiment,
since the amplitude value adjustment power supply 203
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receives anintermediate control signal for an N-type tran-
sistor, and the N-type transistor is driven based on a high
level, if the valid level of the intermediate control signal
generated by the delay unit 202 is a low level, then the
low level needs to be input into the amplitude value ad-
justment unit 203 after being inverted through the invert-
er, and an output terminal of the amplitude adjustment
unit is connected to the inverter to output an adjusted
voltage control signal.

[0050] It is to be noted that, in some embodiments, a
driver may further be arranged on a transmission path of
an intermediate control signal and a voltage control sig-
nal, so as to prevent the intermediate control signal and
the voltage control signal from being identified by mistake
due to signal attenuation during transmission.

[0051] In some embodiments, the signal generation
module 200 is also configured to adjust the starting time
of a valid pulse in the generated voltage control signal
based on a pulse control signal. The signal generation
module 200 controls the starting time of the valid pulse
in the voltage control signal, so as to control the starting
time of the conduction of the voltage control module 104,
thereby controlling the starting time of providing a higher
power voltage for the function module by the power sup-
ply circuit.

[0052] For the "function module" mentioned in the
present embodiment, in a specific example, with refer-
ence to FIG. 7, the function module includes: a column
selection control module 401 and a selection driving mod-
ule 402. The column selection control module is config-
ured to receive and identify a column address signal to
generate multiple sub-control signals. The selection driv-
ing module is connected to the column selection control
module, and includes multiple driving sub-units 412.
Each of the driving sub-units 412 corresponds to a re-
spective one of the multiple sub-control signals. The driv-
ing sub-unit412is configured to generate a bit line control
signal based onthe enable signal and the respective sub-
control signal.

[0053] Continuing to with reference to FIG. 7, in an
example, the driving sub-unit 412 includes: an AND log-
ical circuit 403 and a driving inverter 404. An input termi-
nal of the AND logical circuit is connected to the column
selection controlmodule 401, and is configured to receive
sub-control signal, and the other terminal of the AND log-
ical circuit is configured to receive the enable signal. An
input terminal of the driving inverter is connected to an
output terminal of the AND logical circuit 403 and is con-
figured to output the bit line control signal. When the sub-
control signal and the enable signal are received, the
driving sub-unit 412 generates a corresponding bit line
control signal.

[0054] The column address signal is provided by the
memory where the function module is located, and is
used to control the column selection control module 401
to select to turn on a bitline connected to a target storage
cell in a storage array.

[0055] With reference to FIG. 8, since a generation
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path of the enable signal is not generated based on the
power voltage provided by the power supply circuit, that
is, the enable signal is generated based on the internal
power voltage of the memory, the amplitude value of a
high level is Vcc; and when the enable signal is valid, a
voltage control signal is generated based on the enable
signal. In the present embodiment, the signal generation
module 200 generates a voltage control signal based on
the enable signal. If the power voltage received by the
signal generation module 200 is the internal power volt-
age, then a high level amplitude value of the generated
voltage control signalis Vcc. If the power voltage received
by the signal generation module 200 is provided based
on the power supply circuit, then a high level amplitude
value of the generated voltage control signal is Vcol2,
Vcol2>Vcce. Since the function module has large capac-
itive load, and the capacitive load will block the voltage
change in the circuit, when the function module is turned
on orturned off based on the enable signal, the capacitive
load will pull down the provided power voltage. When the
power voltage is provided based on the power supply
circuit, thatis, the input of the power voltage is increased,
the pull back speed of circuit voltage will be increased
(the voltage of a circuit of a component or device when
powered based on the internal power voltage is shown
by a dotted line in FIG. 8, and the voltage of the circuit
of the component or device when powered based on the
power supply circuit is shown by a solid line in FIG. 8).
The power supplied by the power supply circuit enables
to reduce the change of a circuit voltage where the com-
ponent or device is located due to the capacitive load to
a certain extent, thereby improving the driving capability
of the component or device.

[0056] It is to be noted that the high level amplitude
value of the voltage control signal as shown in FIG. 8 is
specifically described by taking Vcol2 as an example,
which does not constitute a limitation to FIG. 8.

[0057] Forthe abovementioned column selection con-
trolmodule 401 and the selection drive module 402, when
the integration degree of a memory increases, that is,
the memory includes more storage cells, more word lines
and bit lines are required to correspondingly control a
storage array to select to turn on a target storage cell in
the storage array, and the number of word lines and bit
lines increases, thatis, more selection driving circuits are
required, thus increasing the load of the selection driving
circuit. The power supply circuit provided by the present
embodimentincreases the power voltage provided to the
function module (corresponding to the abovementioned
function module, that s, increases the power voltage pro-
vided to each component or device in the column selec-
tion control module 401 and the selection driving module
402) to improve the driving capability of the component
or device in the column selection control module 401 and
the selection driving module 402, thereby improving the
turn-on speed of the column selection control module
401 and the selection driving module 402, and then im-
proving the reading and writing speed of the storage cell.
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[0058] Itis be noted that, in another example, the driv-
ing sub-unit may also be realized through an AND gate.
Aninput terminal of the AND gate is configured to receive
the enable signal, and the other input terminal is config-
ured to receive a sub-control signal.

[0059] In some embodiments, the transmission path
of an enable module also includes a driver. The driver is
configured to prevent an amplitude value of the enable
signal from attenuating in a transmission process, so as
to avoid the error identification of the driving sub-unit 412.
In one example, the driver may be integrated in the cor-
responding sub-control unit412, thatis, each driving sub-
unit 412 is also provided with a corresponding driver. In
another example, the driver may be arranged independ-
ently of the sub-control unit 412, that is, all the driving
sub-units 412 are driven by the enable signal transmitted
by one driver.

[0060] For the power supply circuit provided by the
presentembodiment, when the function module is turned
on upon receiving the enable signal, the power provided
by the power supply circuit to the function module through
the first power network 110 is the first power voltage
Vcol1. In addition, the enable signal is also used to gen-
erate a voltage control signal. The voltage control module
104 is turned on based on the voltage control signal. After
the voltage control module 104 is turned on, the second
power network 120 is electrically connected to the first
power network 110, so as to pull up the voltage of the
first power network 110 through the second power volt-
age Vcol2, thereby increasing the output voltage V of the
first power network 110. The signal processing speed of
the corresponding function module is improved by pro-
viding a higher power voltage for drive the function mod-
ule connected to the first power network 110, so that the
reading and writing speed of the memory is improved.
[0061] Itis worth mentioning that each unit involved in
this embodimentis a logical unit. In practical applications,
alogical unit can be a physical unit or a part of a physical
unit, and can also be implemented in combination of mul-
tiple physical units. In addition, in order to highlight the
innovation part of the application, the embodiment does
not introduce units that are not closely related to solving
the technical problems raised in the application, but this
does not mean that there are no other units in the em-
bodiment.

[0062] It is to be noted that the features disclosed in
the power supply circuit provided by the abovementioned
embodiment may be freely combined without conflicts to
obtain new power supply circuit embodiments.

[0063] Anotherembodiment of the disclosure provides
a memory. The power supply circuit provided by the
abovementioned embodiment is used for supplying pow-
er, so as toimprove the driving capability of a correspond-
ing function module of the memory by supplying a higher
power voltage, thereby improving the reading and writing
speed of the memory.

[0064] Specifically, when the function module is turned
on upon receiving the enable signal, the power provided
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by the power supply circuit to the function module through
the first power network is the first power voltage. In ad-
dition, the enable signal is also used to generate a voltage
control signal. The voltage control module is turned on
based on the voltage control signal. After the voltage con-
trol module is turned on, the second power network is
electrically connected to the first power network, so as
to pull up the voltage of the first power network through
the second power voltage, thereby increasing the output
voltage of the first power network. The signal processing
speed of the corresponding function module is improved
by providing a higher power voltage for drive the function
module connected to the first power network, so that the
reading and writing speed of the memory is improved.
[0065] Itis to be noted that the memory may be a stor-
age cell or apparatus based on a semiconductor appa-
ratus or component. For example, a memory apparatus
may be a volatile memory, such as a DRAM, a Synchro-
nous Dynamic Random Access Memory (SDRAM), a
Double Data Rate (DDR) SDRAM, a Low Power Double
Data Rate (LPDDR) SDRAM, a Graphics Double Data
Rate (GDDR) SDRAM, a Double Data Rate 2 (DDR2)
SDRAM, a Double Data Rate 3 (DDR3) SDRAM, a Dou-
ble Data Rate 4 (DDR4) SDRAM, a Thyristor Random
Access Memory (TRAM), or an non-volatile memory,
such as a Phase Change Random Access Memory
(PRAM), a Magnetic Random Access Memory (MRAM),
or a Resistive Random Access Memory (RRAM).
[0066] Those skilled in the art can understand that the
abovementioned embodiments are specific embodi-
ments to implement the disclosure. In practical applica-
tions, various changes can be made in forms and details
without departing from the spirit and scope of the disclo-
sure.

Claims
1. A power supply circuit, comprising:

a voltage generation module, configured to pro-
vide an initial voltage signal;

a first power supply module, connected to the
voltage generation module, and configured to
provide a power reference voltage based on the
initial voltage signal;

an amplification module, connected to the first
power supply module, and configured to gener-
ate and output a first power voltage based on
the power reference voltage;

a first power network, connected to an output
terminal of the amplification module, and con-
figured to supply power to at least one function
module connected to the first power network;

a second power supply module, connected to
the voltage generation module, and configured
to provide a second power voltage for a second
power network based on the initial voltage sig-
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nal, wherein avoltage value of the second power
voltage is greater than a voltage value of the first
power voltage;

a structure of the first power network being the
same as a structure of the second power net-
work, and corresponding nodes in the first power
network and the second power network being
connected through a voltage control module;
and

the voltage control module, configured to be
turned on based on a voltage control signal, to
pull up the first power voltage through the sec-
ond power voltage, wherein the voltage control
signal is generated based on an enable signal
of the function module.

2. The power supply circuit of claim 1, wherein

the first power network comprises a plurality of
nodes, and the second power network compris-
es a plurality of nodes each corresponding to a
respective one of the plurality of nodes in the
first power network; and

wherein the voltage control module comprises
a plurality of control transistors each corre-
sponding to a respective node in the first power
network and a respective node in the second
power network; and

a gate of the control transistor is configured to
receive the voltage control signal, one of a
source or drain of the control transistor is con-
nected to the respective node in the first power
network, and the other of the source or drain of
the control transistor is connected to the respec-
tive node in the second power network.

3. The power supply circuit of claim 1, wherein the am-

plification module comprises:

an operational amplifier, having an inverting in-
put terminal configured to receive the power ref-
erence voltage;

a first feedback resistor;

a second feedback resistor; and

a feedback transistor,

wherein an input terminal of the first feedback
resistor is grounded, and the otherinput terminal
of the first feedback resistor is connected to the
second feedback resistor and is connected to a
non-inverting input terminal of the operational
amplifier;

the other input terminal of the second feedback
resistor is connected to one of a source or drain
of the feedback transistor, and is configured to
provide the first power voltage for the first power
network;

the other of the source or drain of the feedback
transistor is configured to receive the second
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power voltage, and a gate of the feedback tran-
sistor is connected to an input terminal of the
operational amplifier; and

working power of the operational amplifier is pro-
vided based on the second power voltage.

The power supply circuit of claim 1, further compris-
ing: a signal generation module, configured to gen-
erate the voltage control signal based on the enable
signal and a pulse control signal, wherein the pulse
control signal is used to adjust a signal width of a
valid pulse in the voltage control signal generated.

The power supply circuit of claim 4, wherein the sig-
nal generation module is further configured to adjust,
based on the pulse control signal, a starting time of
the valid pulse in the voltage control signal generat-
ed.

The power supply circuit of claim 4, wherein the sig-
nal generation module comprises:

a delay control unit, configured to decode the
pulse control signal and generate respective de-
lay control signals;

a delay unit, connected to the delay control unit,
and comprising a plurality of delay sub-units,
each delay sub-unit being configured to be se-
lected to be turned on based on a respective
one of the delay control signals, and the delay
sub-unit which is turned on being configured to
delay the enable signal to generate an interme-
diate control signal; and

an amplitude value adjustment unit, connected
to the delay unit, and configured to adjust an
amplitude value of the intermediate control sig-
nal to generate the voltage control signal.

7. Thepowersupply circuit of claim 6, wherein the delay

control unit comprises:

a first control sub-unit, configured to generate a
first control signal and a second control signal
with opposite phases based on the pulse control
signal; and

a plurality of second control sub-units, each of
which being configured to generate arespective
one of the delay control signals based on differ-
ent data bits of the first control signal and the
second control signal.

8. Thepowersupply circuitof claim 6, wherein the delay

unit comprises:

a plurality of third control sub-units, each of
which corresponding to a respective one of the
plurality of second control sub-units;

the third control sub-unit comprises: a second
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NAND gate and a delay component, an input
terminal of the second NAND gate being con-
nected to an output terminal of the respective
second control sub-unit, and the other input ter-
minal of the second NAND gate being config-
ured to receive the enable signal; an input ter-
minal of the delay component being connected
to an output terminal of the second NAND gate
to delay an output signal of the third control sub-
unit; wherein delay components in the third con-
trol sub-units have different delay durations;

a third NAND gate, having a plurality of input
terminals, each of which being connected to an
output terminal of the delay component in a re-
spective one of the third control sub-units;

a third inverter, having an input terminal con-
nected to an output terminal of the third NAND
gate; and

a fourth NAND gate, having an input terminal
connected to an output terminal of the third in-
verter, the other input terminal configured to re-
ceive the enable signal, and an output terminal
configured to output the intermediate control sig-
nal.

9. Thepowersupply circuitof claim 8, wherein the delay

component comprises:

a fourth inverter, having an input terminal con-
nected to the output terminal of the second
NAND gate;

afifth inverter, having an input terminal connect-
ed to an output terminal of the fourth inverter,
and an output terminal connected to the input
terminal of the third NAND gate; and

a delay capacitor, having a terminal connected
to the output terminal of the fourth inverter, and
the other terminal which is grounded, wherein
a delay duration of the delay component is set
based on capacitance of the delay capacitor.

10. The power supply circuit of claim 6, wherein the am-

plitude value adjustment unit comprises: a first N-
type transistor, a second N-type transistor, aninvert-
er, a first P-type transistor and a second P-type tran-
sistor, wherein

a source of the first N-type transistor is ground-
ed, a drain of the first N-type transistor is con-
nected to a drain of a first P-type transistor, and
a gate of the first N-type transistor is configured
to receive the intermediate control signal;

a source of the second N-type transistor is
grounded, a drain of the second N-type transis-
tor is connected to a drain of a second P-type
transistor and is configured to output the voltage
control signal;

an input terminal of the inverter is connected to
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10

1.

12.

13.

14.

15.

the gate of the first N-type transistor, and an out-
put terminal of the inverteris connected to a gate
of the second N-type transistor; and

a source of the first P-type transistor and a
source of the second P-type transistor are con-
figured to receive a power voltage, a gate of the
first P-type transistor is connected to the drain
of the second N-type transistor, and a gate of
the second P-type transistor is connected to the
drain of the first N-type transistor.

The power supply circuit of claim 10, wherein the
power voltage is set based on the second power volt-
age.

The power supply circuit of claim 1, wherein the volt-
age generation module is configured to provide the
initial voltage signal based on a band-gap reference
voltage.

The power supply circuit of claim 1, wherein the func-
tion module comprises:

a column selection control module, configured
to receive and identify a column address signal
togenerate a plurality of sub-control signals; and
a selection driving module, connected to the col-
umn selection control module, and comprising
a plurality of driving sub-units, wherein each of
the plurality of driving sub-units corresponds to
a respective one of the plurality of sub-control
signals, and the driving sub-unit is configured to
generate a bit line control signal based on the
enable signaland the respective sub-control sig-
nal.

The power supply circuit of claim 13, wherein the
driving sub-unit comprises:

an AND logical circuit, having an input terminal
which is connected to the column selection con-
trol module and is configured to receive the sub-
control signal, and the other input terminal con-
figured to receive the enable signal; and
adriving inverter, having an input terminal which
is connected to an output terminal of the AND
logical circuit and is configured to output the bit
line control signal.

A memory, is configured to be powered by using the
power supply circuit of any one of claims 1 to 12.
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